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(57) To restrict an oscillation In the potential of a 
video line, caused by a high speed sampling 
rate, the active matrix display device Is com- 
prised of gate lines X fomning rows, signal lines 
Y fonming columns and liquid crystal pixels LC 
of the matrix arranged at crossing points of 
both lines. A V driver 1 scans in sequence each 
of the gate lines X and selects the liquid crystal 
pixels LC of one line for a corresponding hori- 
zontal period. The H driver 4 performs a sampl- 
ing of the video signal VSIG for each of the 
signal lines Y and performs a writing of. the 
video signal VSIG in the liquid crystal pixels LC 
the row selected during the corresponding hori- 
zontal period. Precharging means 5 supplies a 
predetemrilned precharging signal VPS to each 
of the signal lines Y just before writing the video 
signal VSIG for the liquid crystal pixels LC in 
one row. With such an arrangement as above, it 
is possible to reduce the charging or discharg- 
ing amount in each of the signal lines Y when 
the video signal VSIG is sampled and further to 
restrict the oscillation of the . potential In the' 
video line 2. 
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BACKGROUND OF THE' INVeW" 




Field of the Invention '"^ .* : ' ' ' : * * " 

Tilis. invention relates to an active matrix dispjay 5 
device and its driving method. More particulariy. thi% 
invention relates to a technology for restricting the os- 
cillation In the potential of a video line which accom- 
pany high-speed scanning of signal lines. 

- . ..* .10. 

Description of Related Art . 

Referring now to Fig. 7, a.configuratlon of the pri- 
or art active matrix display device will be described in 
brief. As shown, the active matrix display device is 15 
comprised of gate lines X. (constituting rows) and sig- 
nal lines Y (constituting columns). Pixels of the matrix . . 
are arranged at crossing points pf.the gate and;signal 
lines. Each of the.plxels is comprised, for example, of , 
liquid crystal cells LC and thin film transistors Trior , 20. 
driving the cells. In addition, this device has a Vdriver .= 
(a vertical scanning circuit) 101. by means.^of which 
each of the gate lines .X is. scanned in sequence so. 
that.the pixels of one row are selected for a respective 
horizontal period. In addition, this device has a hori- 25 
zontal. scanning circuit by means of whlch\yideo.sig^ , 
nals VSIG are sampled in respect to each of ttje signal . . 
linies Y and.then the video signals VSIG ar^ vyritten.. 
Into the pixels^of the row selected for the correspo.nc(-[ : 
ing horizontal peripd.-This horizpntal;Scannlng circuit 30,^ 
is comprised of hbrizoatal. switches HSW anranged at • 
an end part of eachpf the signal . I inesY, and H drivers . 
1 02 for controlling them in.sequence for turning ti\em : . 
on or off. Each of th^ signal lines Y is connected to the 
video line through, the .aforesaid .horizontal switches . 35. . 
HSW. The aforesaid video signals VSIG are supplied^ 
from the signal, driver.l 03 to.the, video line. In. order 
to control each of the horizontaLswitches HSW for its 
turning on or off in sequence, the. H driver 1 02 outputs 
horizontal sampling 4?ulses.(t>i;<i,/c|)H2..*H^ ♦hn-..- ... ; 40. 

-Fig. 8 represents waveforrns of sampling pulses 
<l>Hi. <t)H2. and <|)H3.outputted in sequence from the H . 
driver 102 shown In Fig. 7. j^s the.active matrix display. . 
device is rnade to-be.l:iigtily accui;at|S in operation and . 
the number, of pixels, is /emarkably increased, the/. 45^, 
sampling rate is cprrespondingiy made. fast. As a re- 
sult, a wjdth th of each oiF the .sampling pjujses is disr. 
turbed. As.the sampling pulses are applieid to their 
corresponding horizontal switches HSW, the, video ', 
signals VSIG supplied, f ronri the video line are sam-., 50., 
pled at each oif the,signal iinesY through the conduct- 
ing HSW. Since ejach of the signal lines Y has a pre- 
determined capacitance, a charging or a discharging 
is produced at the signal lines Y in response to the 
sampling pulses, thereby a potential in the video line 55 
is caused to oscillate. As described above, in the case 
where the sampling rate is made fast, a pulse width 
of each of the sampling pulses Is disturbed, a charg- 



ing.gr a discharging amount is" not .constant and the 
potential in the y id ep line is, caused. to Jli[ary.^.thus-, 
there oocurs a prpblem that this. potential yariatjon Is 
caused to overlap with the video signals.VSIG, some 
vertical stripes are produced in the displayed image 
and the quality of image is deteriorated! . 

In the case of video signals in accordance with 
the normal NTSC standards, the .sampling rate is rel- 
atively low and ,a next sanripling.pjuise occurs after the 
potential oscillation in the video line has stopped,.so 
tha^t the. influence. qf the oscillation of potential is re- 
duced. However, in.the case of HDTV driving or a dou- 
ble-speed NTSC driving, the sampling rate is remark- 
ably increased and so it is difficult to make an effec- 
tive restriction on the oscillation of potential in the vid- 
eo line, la general, thjB sampling pulses^.supplied to. 
HSW are produced by an H driver.composed of shift 
registers constructed by thin film transistors (JFT). A 
TFT has-,a lower mobility or has a larger disturbance 
in physicah constants gs cornpared with a normal tranr- 
sisitor n;idde of monplithic silicon, so that it is difficult 
to perfpnrn aprecisipn cpntrpi oyer the sampling puls- 
es produqe^ by this circuit, in addition to this distur- 
bance In sampling pulse width, the ON resistance in 
HSVy> has a certain disturbance, so that there, may oc- 
cura certain variation in charging or discharging char- 
acteristic in the signaljlines. Due to this fact, the po- 
tenjtial in, the yideo line is caused to oscillate,. this state 
is caused to overlap with the actual video signal, to. 
cause appearance ofiyertical stripes, resulting in a 
significant deterioration.in th^ quality of the displayed 
image,,. J. • . • '1 . ' 7 -i'. : = . v- 

SUMMARY OF THE INVENTION // J 

. jnln view of the aforesaid te.9)^pical problems found 
in the prior art, it is an object of the present invention 
to restrict jOsciJlat|p.n in .the potential of the video line 
generated as the sampling rate of the video signal is 
increased. In order to accompljsh^the aforesaid ob- 
ject, the present invention has provided the following 
means. That is, the active matrix display device of the 
present invention is proyided with gate lines constitut- 
ing rows, signal.lines constituting columns and matrix 
pixels arranged at crossing points of both lines,. as its 
basic configuration. In addition, there are also provid- 
ed a vertical scanning ;clrcuit.in .which each of the gate 
lines is scanned in sequence and pixels In each row 
are selected for a corresponding respective horizon- 
tal period and a horizontal scanning circuit in which, 
the video signals are sampled at each of. the .signal,, 
lines and the video signals are written on the pbcels 
in the row selected within one horizontal, period.^ As a 
feature of the present invention, there is provided a 
precharging means and predetenmined precharging 
signals are supplied to each of the signal lines just pri- 
or to the writing of the video signals in respect to the 
pbcels in the selected row. 
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The precharging means supplies a precharging 
signal having a grey level with respect to the video sig- 
nal varying between the wh^ level and the black ley*^ Ui' 
el. Alternatively, in the case that an AC reverse driving 
Is to be earned out. the precharging means supplies^ 5 
the prefch ar^ ih^ i^ig n'al si ml lar[^' reversed' for every 
one horlzdn^l peridd'in'ofder to'&ti^e its ^blariifta 
be coincided withHhirvid^o sighal ifevWed fdir every^' 
one horizontal'period; ' V ' ' * 

^ In accordance witK 'one preferred (^mbodimeht of io ' 
the present inventioH, the'prech^lnglhjci means is se|> 
arately arranged from the horizontal scanning circuit 
and is comprised of a plurality of switching etern'ents ' 
connected to an end"^rt of each of the signal 'lines, ^ 
and.a control means for iBtally turning on or off each' ' is ' 
of the switching elements'and applying a precharging 
signal to each of the signal Hries. In accordance with 
another preferred embodiment of the present inven- 
tion, the precharging means is arranged integral with 
. the horizontal scanning circuit and is comprised of a ' 20 
plurality of -switching elements connected to an end 
part of each of the isignal lines, and a control nneahs ' 
fdrturnihg on or off in sequence each of switching ^le-^ 
ments during writing operation, sampling the video'' 
sig nals to * the correspond ing s ignal 'fine and*, ih tiif n 2S - 
totally turning on or off each of the. -switching el^"' 
ments jusf before wiltThg -and applying the precharg-" 
ing signal included-' in the video signal to each'bf £iie' 
signal lines. * 'i^' / ' ♦ . .p.- * • ^-o; 

The present invention incfudes a method for driv^ * 36 
ing the active matrix display 'disvice: This driving ■ 
method' performs a vertical scanning for scanning irr"=' 
sequence each of the gate lin^s ahcl selecting pix^s"' 
In a respective one row for each one horizontal period, 
a horizontal scanning for sampling in sequence th6 -^ 35 • 
video signals in respect to each of the sigrial lines' and^^ 
writing the video signals into the pixels in the row se^' - 
lected during the respective one horizontal period, 
and a precharging for totally supplying the predeteV-'^' . 
mined precharging signials to each of the signal lines 4cr'-' 
just before writing the video signials to the pixels in ^he 
onerow. .i: : J;^: . .. , -low J Jni .1! 

According "td lhb present invehtiofi, all the sigii)al' 
lines are prechiarged in advance tip to a potential neei^ - 
the video signals at a timing not influencing the di^?'" 45- 
playing operatiorK' With such an iarrahgeifient' as^- - 
above, a charglngi'<5r discharging amount when the 
actual video signals are sampled at each of the sigraP''* 
lines is reduced arid a potential oscillation atthe vid^o ' 
line is restricted;'- . ^ ^ ^ : ^j-> '^ so " 

.... • , i'v/* ; * . J '•'^i-,\..:t 1; ..•:•..</:» 

BRIEF DESCRIPTION OF THE-bftAWiNGS ' 

' Fig: 1 is a circO if diagram for showing ihetV^^^ 
ferred embodihnerit'of the active matrix display device 55 - 
of the present Inveiitlonf ' ^' ''^ ■ ' - ■ 

' Fig. 2 Is a timing' chart applied for illustrating an 
operation in the first preferred embodiment ' ' " 



Fig. 3 is a circuit diagram for showing the second 
preferred embodiment of the active matrix display de- 
vlce;of the present invention.: 

Fig. 4 is a timing chart applied for illustrating an 
operation of the ^ecorid. preferred ernbodiment 

Fig. 5 is a block diagram fol^ showing one example 
of a synthesizing circuit of video signals used in the 
second preferred embodiment *' . ^ 

Fig. 6 is also a timing chart to be applied for Illus- 
trating an operation in the second preferred embodi- 
ment. ' . ■ ' "y'' 

Fig. 7 is ia block diagraiiri for showing one exarhple 
of the prior art adth^e^matrix disf)lay device.' ' * 

Fig. 8 is a waveform figure to be applied for Illus- 
trating the problem in the prior art active matrix dis- 
play device. • " 

DESCRIPTION OF THE PREFERRED * 
EMBODIMENTS " 

Referring ribw to the dr^iwlngs, the prefenred em- 
bodiments'of the present invention will be described * 
in' detail.': Fig. 1 Is a schematic dircu it diagram for ' 
showing the first preferred embodiment of the active 
matrix display device of the present invention. As 
shown in the figure, the active matrix display device 
is comprised of gate'lines X forming rows and signal 
lines Y forming colurhns arranged In a matrix. There 
are provided liquid crystal pixels LC anranged at each 
of the crossing points of the igate lines X and the sig- 
nal lines Y. Ajthough the active matrix display device * 
of the present preferred embodiment Is prpvided with 
some liquid crystal'pixels, it is of course apparent that ' 
It rnay be provided with other pixels of electro-optical 
substances! The iiijuid crystal pixels LC'are driven by' ' 
thiri film transistors Tr. Source electrodes of the thin ' 
f ilmtransistors tr are connected to the corresponding ■ " 
si^nallihes y, gate Electrodes are connected to the* 
corresponding' gate llhes X aricf'd'rain electrodes are " 
connected to th^doi'Vespbndihg liquid crystal pixels 

'•'Y driver T is cbhnettec^ to each 6f the gate lines 
X so ds4c constitute the' yeit^^ circuit This ^ 

Vtfriver i transfers veri^ lstairt signals VST in se- 
quence ih' response to a' prddfetfernrilned clock signaf*' 
VCKiarid suji'plte^'selectlbn pKiiises :.. 4vm to each 
of th^'gate lines' X: With' such" aji anrahgement as * 
above,''6ach 'df the ga^e'line^ X iW^s6anned in se- ' 
qii^nce andihe liitjuik<^ystdi'|j^^^^^ one resp^c- ' 
tive roW kd setecfeid*fbr-e3bh ft&rizontai period. ' ' 

inturn; re^pedflW sigHalTftiVd'V'ire connected to 
the video lirrb 2 thVoVjgK'cbn-e'Sfibnding horizontal ' 
switching eleVhehts HSWi tc^^ line 2 are sup- 

plied the^video'sign^ils' VSlG from the signal driver 3. 
In addition, there' is -provided' an H driver 4 so as to 
control Iturnincf'on or off of each 'of the* horizontal 
switching elerhents HSV!/. That is; the;H drlver4 trans- 
fers in sequence the horizontal start signals HST in 
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synchronism with the predetermined horizontal dock 
signal HCKand outputs the sampling pulses (|>Hit <)>h2* . 
<l>H3i <i>H4. — <t>HN so 35 to tum on or off the horizontal: 
switching elements HSW. The horizontal scanning 
circuit Is constituted by the H drlver4 and the horizon- : 
tal switching elements HSW, the video signals VSIG ; 
are sampled in respect to.each of the signal lines X 
and the video signals VSIG are written through the 
thin film transistors Jr kept conductivewith respect to 
the pixels LC in the row selected within one horizontal 
period. . ^> , _ ^^^^-.^ . 

As a feature of the present Invention, there is pro- ; 
vided a precharging . means 5 by. means of which a 
predetermined precharging signal VPS is supplied to 
each of the signal lines Y just prior to writing of the vid- 
eo signals VSIG in^the liquid crystal pixels LC in one. 
row, and then a charging or a discharging amount of 
each of the signal lines Y generated when the video 
signals VSIG are sampled is reduced.- In the preferred / 
embodiment above, the precharging means 5 is sap^ 
arately arranged from the aforesaid horizontal scan- 
ning circuit, and is comprised of a plurality o^switoh- ^ 
ing elements PSW connected to the end part of each- 
of the signal lines Y, and a control means 6 for totally 
turning on or off each of the switching elements PSW - 
and applying the precharging signals VPS to each of . 
the signal lines Y. In the preferred embodiment «thls r 
control means 6 outputs a control pulse jRCG. In ad^3 
ditlon. the precharging signal VPS is supplied! from 
the signal source 7 separately arranged from the sig- 
nal driver This precharging signal VPS has a grey lev- 
el with respect to the video signals VSIG varying be-. , 
tween the white leveland the black level.' In the pre-: 
ferred embodiment, although the horizontal switching 
elements HSW and the additional'swltctilng elements 
PSW are arranged. at both ends of the signal lines Y,_ 
the present invention Js.lnot^ limited to this arrange.-; ; 
ment, but PSW may be arranged at the same side.as . 
HSW.:'.^ . . . ..H-r V - ;r-.;'V 

< ,Now, referring to the timing chart of Fig. 2,.oper- : 
ation of the acth/e matrix display device-shown In Fig. ; 
1 will be described.in detail. The vertical clock signal'. 
VCK inputted to therV driver 1 has a pulse width cor- » 
responding to one iiorizontal period (1H).:In addition, 
the control pulse PCG'outputted from the .control ; 
means 6 is outputted within 9- horteontal.non-effective - 
period such as a horizontal blanking period, for exanv 
pie. If the control pulse PCG overlaps the horizontal 
effective period, there is a possibility that the pre^ . 
charging signals VPS willibe written into theiilquld. 
crystal pbcels. In addition, whisn the selection. pulses 
<|)V outputted in sequence from the V driver. 1 shovyn* 
in Fig. 1 are overlapped and the control pulse PGG is 
outputted during that period, the precharging signal 
VPS is similarly apt to be written into the liquid crystal 
pixels and so it is necessary to prevent this phenonrv 
enon. Then, the horizontal start pulses HST supplied 
to the H driver 4 are outputted just after the selection 
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pulses PCG for every one horizontal period^ and then 
the sarnpling of the video signals VSIG is started. Jh Is. 
sampling is carried out in sequence in synchronism 
with the horizontal clock signal HCK supplied to- the 
5 Hdriver4. , . ^ . 

Here, the. video signal VSIG supplied ;from the 
signal driver 3 through the video line 2 has a reverse 
polarity for every one horizontal period, so an AC driv- 
ing is being carried out In response to this operation, 

. ^Q , the precharging signal.VPS supplied from the signal 
source 7 is also reversed for every one horizontal per- 
iod and has its polarity coinclde,dyyjth that of the video 
signals VSIG. The precharging signal VPS has a po- 
tential level of Vp corresponding to a central potential 
rs of the.ivideo signal yslG and Just expresses a grey 
level positioned between the white level and the black 
level.' In this way, the potential leyel of the prechargr . 
ing signal VPS in the preferred embodiment Is basi-. 
cally set to a grey level in which its uniformity can be 

: . 20 mcst visually (discriminated. The last vyayeform in the 
tirning <;hart of Fig..2:represent& the potential: VY ap- 
plied to a respective signal llne.Y. When the control 
signal PCG is outputted at th&initlal sta^e of one hor- 

1.^ Izontal periodr.and an additional- switching element 

' 25 PSW is made conductive, the precharging signals 
VPS are applied to all the signal lines Y and then the 
charging, or discharging is carried out for a capacl- 

t tance component. Applying of this precharging signal 

n VPS;<causes the potential VY in each of -the signal 
30 ' >: lines Y to become a level of Vp. After this operation. 
the:aGtual video signal VSIG is sampled in respect to 

;.: each of the signal lines Yrits potential VY is changed 
In response to VSIG and writing Is carried out. A po- 
tential variation AV caused by>the wrlting^operation is 

. 35 '/- reducied to VSIG - Vp and thus the charging ordis-^ 
charging amount is reduced. As described above, the 
present Invention employs a constitution in which ail 
the signal lines Y are precharged in advance up to a 
potential of middle level at a timing such as the hori- 
40 \. zontal blanking period not applying any influence to 
the displayed video,- the charging or discharging cur- 
rent in the signal line generated when the actual video 
signal VSIG is sampled, and thus a potential oscilla- 

1 tion in the video line 2, Is restricted. In other words,^ 

< 45 V thecharglngordtschargingof each of the signal lines 
Y is almost finished through the. additional switching 

n element PSW, and the charging or discharging with 

o the- actual video signal VSIG- is produced only with a 
difference between the potential ievels of the pre- 

' 50 - charging signal VPS and the yideo signal VSIG. ; 

. Fig. 3 is a circuit diagram for showing the second, 
preferred embodiment of the active matrix display de- 
vice of the. present invention. Each of the* crossing 
points between the gate lines X and the signal lines 
55 Y is provided with the liquid crystal pbcels LC and the. 
thin film transistors Tr for driving the pixels. To each 
of the gate lineis'X are connected the V drivers 11 so 
as to constitute the vertical scanning circuit . - : 
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In turn, each of the signal lines Y is connected to configuration for performing a pre-processing of the 
the video line 12 through the horizontal switching ele- video signals is shown. As shown in this figure, this 
ments HSW comprised of transmission gates. To the , . circgi^has a resistor dividing p^irt 21 , wherein a power 
video line 1 2 are supplied the video signals Vsig. The supply voltage Vdd-Vss is divided by resistance value 
video signals Vsig are processed in such a manner s to produce two voltage levels Vpi and Vp2. One vol- 
that they include a;prechargirig sign^al part'a't'd' pre- tage"l6>^el V^ris supplied to arn H'inpuf of the analog • 
processing stage; To each of the hotizontal^wftchlng switch 22. the Other voltSige'l6vehVp2 is supplied fo an 
elements HSW is connected a respective KfAND Qate'- " L Input; This anafog swftbh 22 applfes the reversed 
through a delay circuit DLY^corhpdsed of a cbm'bl'ha- ' signal FRP as a seliectlon input, selects Vp\ and'Vp2 * 
tion of five Inverters. To one Input terminal of eabh of io altematel]^' for every "one horizontal period and out- 
the NAND gates is applied a signal A outputted f rom puts it The- valued V>i, Vp2' selected In this way are 
each of the stages of the H shift register 13. To the supplied tC^n'e input of the next stage analog switch 
other input'tiermlnal of each NAND gate is applied a 23.^To the other input of the analog switch 23 are sup- 
blanking signal PRG through an inverter 1VT The hor- plied the original video signals- VSIG. The' analog • 
izoritalscanhing circuit Is com]^rised-dftheH shift 'is- switch 23 alternatively inserts Vpi,V^ for every-on&' 
Ister 1 3, NAND gatesr/tielay circuits DbY and horizon- horizontal period within the blanking period with the - 

tal switching elements MSW and the like. blanking signal -PRG being applied as a select Input 

In this second preferred embodiment,' the pre-. and then outputs the synthesized video signalVsig. 
charging means is integrally arranged with the hori- Lastly, referring how to Fig. 6, an operation of the 
zontal scanning circuit, wherein the horizontal switch^ 20 active nrtatrix disfblay device shown in Fig. 3 will be do- 
ing elements HSW connected to the end part of each-^"-^ scribed ih detail. As illustrated in this figure, the syn- 
of the signal lines Y are utilized. In addition. NAND* ^-^ theslzed vidiao signal>Vsig has alternatively the vol- 
gates are used as contror means, each of the switch- • tage levels Vpi, Vp2 for every one horizontal period 
ing elements HSW- is turned on or off in sequence' within the Wanking period and shows a waveform in- 
during a writing operation, the video signals Vsig are' '" 25 v:-' eluding the precharging signal. : 
sampled' in the' corresponding signal/lines and 1n ■ - The H shift register 13 shown in Fig. 3 outputs the - 
turn:each of; the 'switihing elerrients HSW^is totally: r sampling pulses A1, A2, A3, ....AN for every stage 
turned on oroffjust before the writing bperatton so as; through a respective inverter IVT. In addition, NAND 
. to apply the:,precharging signal contalnedMn a:partx>f>i' gates arranged foreach^tage produce the drive puis-' 
the video signal Vsig. to each of the signal lines -Y. n 30 es 01, D2i D3, .:. ON with reference to the sampling 
in the preferred embodiment of the present inven-^ pulse land the blanking signal.PRG. The drive pulses 
tion, the vertical scanning circuit for:Scanning the gate: >o are similarly supplied to the corresponding switching:^ 
lines linearly In sequence .and selecting pbcels in one^^. element HSW through the delay circuit DLY arranged:^?; 
row for every horizontal period has been employed. -V./ foreach stage so as to turn It on or turn It off. . ^ 
although another vertical scanning clrcuitfor selectr^.ti^ 35i-iv; As indrcatedln. the timing chart of Fig. 6,thedrivei^ 
ing two or more rows concurrently may be applled;Jn rlj pulses D1;'D2, D3, i..' DN haveileading pulses which v 
addition, a point sequential ^process in which: video >5-' are synchronous with the blanking period. With such : 
signals are supplied in sequence to each of the signal v an arrangement' as above. 1 each'. of the horizontal 
lines through the liorizontal switching elemente has -^j switching elements HSW is. totally turned on or off ^ . 
been described, althoughthis proceiss can be:applied'::>'! 40 cv. and^the potential ^levei Vp2 or Vpf of the precharging 
to another system in which the video signals-are wrttn.j signal included in the synthesized video signal Vsig is- 
ten by line-at-a-time scanning Jnto the signal lines. 3 vj. , applied to each of the signal lines^ Accordingly, the ' 

> Before starting description of the operation of the potentials VY.1tVY2.l...VYN in each of the signallines:- 
active matrbc display devk^e shown in Fig. 3, referring ^ are once charged to the level of Vp2. In addition, at the ' 
now to Fig. 4, a pre-processing of the video signals 45 ^ leading end pf thenexthprizontal periodi it is charged 
will be described JAsshowni the original video signals j i j to the'potentlal levelVpi^fthe oppsosite polarity. After 
VSIG are divided into the actual video period and the. this , blanking period has ^elapsed, each of the drive ' 
blanking period for every one horizontal period. The i« pulses Di, D2.'D3. v..:DN controls again in sequence 
video signals VSIGYeversein synchronism with the to turn on or turn-off HSW and performs a'sampllng. 
reversing signals FRP-for everyone horizontal period. r*' sov- of the' actual video signals.: In this' way, all HSWsare 
The video signals VSIG ard; processed ln. synchron- v once^'made conductive within - the^ blanking -period, 
ism with the blanking signals PRG and then'the pre- j- precharging signal levels (Vpi'-Vpa) are written in each 
charging signals having predetenmined potential lev-.n; of the signal lines Y and held just before the actual 
els'Vpi and Vp2 are inserted within the blanking peri-''^^ video signals are written/That is, the Charging ordis- 
od. The video signal Vsig synthesized in this way.is ss charging in each of the sign^Nines Y within the blank- 
indicated at the lowest stags In the timing chart of Fig. Ingperiodlealnniost finished and the charging or dls- 
4. ' ' - ;..u./' ■ ' ♦ i charging when the actual video signals are sampled 

» Referring now to Fig. 5; one example of a circuit is operated* only for the difference AV between the 

- ' ' • ■ • . • ■ ■ * }.'. '/. . ■ *K ^ ' '.t\ TP- ' J ; • ■'* ; 

BNSDOaO: <Ep_067e849A1_L> .. . . . : _ Kl. r • .s ^' • . » 
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precharging signal level and the actual video signal 
level. With the above operation, a potential oscillation 
(noise) In the video line is restricted and it becomes 
possible to remove the fixed pattern of the vertical 
stripes. 

As described above, according to the present in- 
vention, the charging or discharging amount at each 
of the signal lines is reduced when the video signals 
are sampled by supplying the predetermined pre- 
charging signal to each of the signal lines just before 
writing the video signals for the pbcels in one row. With 
such an operation as above, noise In the video line 
generated through charging or discharging of the vid- 
eo signals is substantially reduced, so that the pres- 
ent invention can obtain some effects that the fixed 
pattern of vertical stripes can be removed and video 
quality can be substantially improved. In addition, 
since it is not necessary to consider a slight distur- 
bance in sampling pulse outputted from the horizontal 
scanning circuit, the present invention provides an ef- 
fect that the circuit design margin can be reduced. For 
a similar reason, since it is possible to reduce the 
power supply voltage in the horizontal scanning cir- 
cuit, the present invention may provide an effect that 
a consumption power can be reduced. In particular, 
the present invention may provide some effects that 
the precharging can be realized only through includ- 
ing the precharging signal in the video signals and 
controlling of the sampling operation in the horizontal 
scanning circuit and no burden in circuit design may 
occur. 



Claims 

1. An active matrix display device comprising : 

a plurality of gate lines (X) anranged in 

rows; 

a plurality of signal lines (Y) arranged in 
columns; 

pixels arranged at each of crossing points 
of said gate lines and signal lines; 

a vertical scanning circuit (1) for line-at-a- 
tlme scanning each of the gate lines and select- 
ing pixels of at least one row; 

a horizontal scanning circuit {HSW,4) for 
sampling video signals (VSIG) in sequence and 
writing the video signals in sequence in pixels in 
the selected row(s); and 

a precharging circuit (5) for supplying a 
precharging signal (VPS) to each of the signal 
lines just before writing the video signals with re- 
spect to pbcels of one row. 

2. An active matrix display device according to 
claim 1 in which supplying of said precharging 
signals is carried out at once for all signal lines. 
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3. An active matrix display device, ^'according to 
claim 1 in which said precharging circuit supplies 
a precharging signal (VPS) having a grey level in 

^^re^pect to ayideo signal varying between white. 
leVeJ.anda black leve!. ,' . ' 

4, An active matrix display device according to 
claim 1 in whlcii said precharging ciroiit (5) sup- 

. plies a precharging ^gnal inverted for every one 
horizontal period in such a* way that its polarity is 
coiincided with that of a video signal (VCK) invert- 
ed for every one horizontal period. 



5. An. active matrix display device according to 
claim 1 in which said precharging circuit (5) Is pro- . 
vided with a plurality of switching elements 
(PSW) connected to an end part of each of the 
signal lines, and with a control circuit (6) for turn- 
ing on or off at once each of the switching ele- 
20 ments and applying thei precharging signal to 

each of the signal lines. 



6. An active matrix display device according to 
claim 5 in which said control circuit (6) outputs a 
control pulse (PCG) within a horizontal non-ef- 
fective period. 

7. An active matrix display device according to 
claim 6 in which said horizontal non-effective per- 
iod is a horizontal blanking period. 



IS. 



25.^ 



30.. 



35. V 



8. An active matrix display device according to 
claim 1 1n which said precharging circuit (5) is ar- 
ranged at opposite side or same side of said hor- 
izontal scanning circuit 



9. An active matrix display device according to 
claim 1 in which said precharging circuit is inte- 
grally arranged with said horizontal scanning cir-. 

40,, cult and includes a plurality of switching elements 
(HSW) connected to an end part of each of the 
signal lines and a control circuit (13) for turning 
on or off in sequence each of the switching ele- 
ments during writing operation, sampling a video 

45,. signal in a corresponding signal line, and in turn, 
atonce turning on or off each of the switching ele- 
ments just before a writing operation and apply- 
ing the precharging signal contained at a part of 
the video signal to each of the signal lines. 

50 

10. A method for driving an active matrbc display de- 
vice including a plurality of gate lines (X) ar- 
ranged in row. a plurality of signal lines (Y) ar- 
ranged in column and pixels arranged at crossing 

55 parts between said gate lines and signal lines 

comprising the steps of : 

line-at-a time scanning each of the gate 
lines (X) and selecting pbceis in at least one row; 



6 



sampling video signals (VSIG) in se- 
quence and writing the video signals in the pixels 
in the selected row; and .■ .^^ NT..// 

providing a predetemnined precharging 
signal (VPS) to each ofthe signal lines just before , 5 . , 
' writing the videbsignyslnWsjied to jJixets ':.r ;:c • • :.2a 

- row; - " ■ ^' • ■• 

11/'Aittethod Wdi4vlngah:actlve'mafiik^^ ' ' " 

vice according to claim 10 In which said precharg- 10 
ing signals (VPS) are supplied simultaneously to 1. 
said" signal lines. • .j •.. i- . r-* . • 

I2I A method for driving an active matrix display de- ^ ' - 

vice according to dalm 1G In which said video sig- 75* " * ' 
nals are written by dot ^equential'scanning. ' 

13. A method for driving an active matrix display de- 
' vice according to claim 10 in which said vrdeb sig- 

' nals are written by llne-iat-a-time scanninjg. ^ 26 ^. : * 
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